
Ilqdo H{dp/ Hfrq 547F

Zlqwhu 4<<;

Doodq Wlpphupdqq

Sohdvh dwwhpsw wr dqvzhu wkuhh txhvwlrqv1 Hdfk txhvwlrq fduulhv d

wklug ri wkh wrwdo judgh1

41 Pdunhw Frpsohwhqhvv/ Duelwudjh Sulflqj1

+l, Gh�qh d g|qdplfdoo| frpsohwh pdunhw lq wkh frqwh{w ri d �qlwh0vwdwh
prgho1 H{sodlq krz d g|qdplf wudglqj vwudwhj| fdq frpsohwh d pdunhw wkdw
grhv qrw kdyh d ixoo vhw ri wlph0 dqg vwdwh0frqwlqjhqw Duurz0Gheuhx vhfxulwlhv1

+ll, Suryh wkdw xqghu qr duelwudjh wkhuh h{lvwv d sulflqj nhuqho Tw.4 vxfk
wkdw iru doo dvvhwv

H^Tw.4Ul>w.4` @ 4>

zkhuh Ul>w.4 lv wkh jurvv udwh ri uhwxuq rq wkh l3wk dvvhw1
+lll, Wkh qr0duelwudjh frqglwlrq lpsolhv wkdw vrph ixqfwlrq ri dvvhw sulfhv

dqg glylghqgv zloo iroorz d pduwlqjdoh surfhvv xqghu wkh ulvn0qhxwudo suredelolw|
phdvxuh1 Ghprqvwudwh wklv uhvxow1

+ly, H{sodlq wkh uhodwlrqvkls ehwzhhq wkh ulvn0qhxwudo ghqvlw| dqg wkh +hp0
slulfdo, ghqvlw| ri revhuyhg dvvhw sd|r�v1 Zklfk vwdwhv ri wkh zruog grhv wkh
ulvn0qhxwudo ghqvlw| ryhu0zhljkw uhodwlyh wr wkh hpslulfdo ghqvlw|B

+y, Eulh | fkdudfwhul}h wkh pdlq surshuwlhv ri d udwlrqdo h{shfwdwlrqv htxl0
oleulxp lq wkh iroorzlqj fdvhv=

+d, dq Duurz0Gheuhx hfrqrp| zlwk frpsohwh pdunhwv
+e, d g|qdplfdoo| frpsohwh pdunhw +Udgqhu htxloleulxp,
+f, dq +g|qdplfdoo| dqg vwdwlfdoo|, lqfrpsohwh pdunhw1

51 Htxlw| Suhplxp Sx}}oh1 Kdqvhq0Mdjdqqdwkdq Erxqgv1

+l, Vwdwh dqg h{sodlq zkdw lv phdqw e| wkh htxlw| suhplxp dqg wkh ulvn0iuhh
udwh sx}}oh1

+ll, Glvfxvv wzr ri wkh iroorzlqj gluhfwlrqv wkdw wkh �qdqfh olwhudwxuh kdv
wdnhq wr uhvroyh wkh htxlw| suhplxp sx}}oh=

+d, pdunhw iulfwlrqv2khwhurjhqrxv djhqwv
+e, qrq0vwdqgdug suhihuhqfhv
+f, hvwlpdwlrq xqfhuwdlqw|

+lll, Vwdwh wkh Kdqvhq0Mdjdqqdwkdq erxqg dqg h{sodlq lq zrugv zkdw lw
phdvxuhv1

+ly, Vxssrvh d uhsuhvhqwdwlyh djhqw kdv xwlolw| ixqfwlrq X+Fw.4, @ �F�
w.4dqg

pd{lpl}hv h{shfwhg xwlolw|1 H{sodlq krz |rx frxog xvh JPP hvwlpdwlrq wr re0
wdlq hvwlpdwhv ri � dqg wkh udwh ri wlph suhihuhqfh sdudphwhu +�,1 Lq sduwlfxodu
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vhw xs wkh ruwkrjrqdolw| frqglwlrq lpsolhg e| wkh djhqw*v �uvw rughu frqglwlrq
dqg frpphqw rq krz ryhu0lghqwli|lqj uhvwulfwlrqv frxog eh whvwhg1

61 Suhvhqw Ydoxh Prgho dqg H{fhvv Yrodwlolw|1

+l, Vwdwh dqg ghulyh wkh yduldqfh erxqg xvhg lq wkh h{fhvv yrodwlolw| olwhud0
wxuh1 Zkdw h{dfwo| lv phdqw e| wkh vwdwhphqw wkdw vwrfn sulfhv duh *h{fhvvlyho|
yrodwloh*B Lv wklv d whvwdeoh sursrvlwlrqB

+ll, Vxssrvh wkdw/ hdfk shulrg/ wkh uhdo glylghqg wdnhv d ydoxh Gk zlwk
suredelolw| 318 dqg d ydoxh Go zlwk suredelolw| 3181 Yhuli| iru wklv fdvh wkdw wkh
yduldqfh erxqg krogv1

+lll, H{sodlq wkh sureohpv dulvlqj iurp xvlqj Vkloohu*v ruljlqdo yduldqfh erxqg
gxh wr

+d, qrq0vwdwlrqdu| sulfhv
+e, vhuldoo| fruuhodwhg glylghqgv
+f, wlph0ydu|lqj ulvn suhpld
+g, ohduqlqj h�hfwv

+ly, H{sodlq wkh uhodwlrqvkls ehwzhhq yduldqfh erxqg whvwv dqg uhjuhvvlrq
whvwv ri suhglfwdelolw| ri vwrfn uhwxuqv1

+y, Vwdwh wkh frqglwlrq gh�qlqj d vshfxodwlyh exeeoh lq dq dvvhw sulfh1 Grhv
wkh udwlrqdo h{shfwdwlrqv dvvxpswlrq uxoh rxw wkh suhvhqfh ri d vshfxodwlyh exe0
eoh lq dvvhw sulfhvB

71 Phdq Uhyhuvlrq lq Dvvhw Sulfhv1

Vxssrvh wkdw wkh orjdulwkp ri wkh vwrfn sulfh fxp glylghqgv +sw, iroorzv wkh
surfhvv

sw @ |w . }w

}w @ !}w�4 . %w> m!m ? 4>

|w @ �. |w�4 . xw>

zkhuh %w dqg xw duh xqfruuhodwhg/ zklwh qrlvh surfhvvhv1
+l, ghulyh dq h{suhvvlrq iru wkh ohdvw vtxduhv hvwlpdwru ri wkh frh!fhqw �W

lq wkh uhjuhvvlrq

uw=w.W @ �W . �W uw�W =w . hw>W >

zkhuh W lv wkh uhwxuq krul}rq dqg uw=w.W @ sw.W � sw/ uw�W =w @ sw � sw�W 1
+ll, Sorw �W dv d ixqfwlrq ri W dqg h{sodlq zklfk sdwwhuqv lq �W zloo eh

rewdlqhg dv d ixqfwlrq ri wkh vl}h ri wkh }w dqg |w frpsrqhqwv lq wkh vwrfn sulfh1
+lll, Gh�qh wkh yduldqfh udwlr vwdwlvwlf dqg ghulyh dq h{suhvvlrq iru wklv udwlr

lq wkh deryh prgho1 Sorw lw dv d ixqfwlrq ri W 1
+ly, H{sodlq wkh uhodwlrqvkls ehwzhhq wkh yduldqfh udwlr dqg uhjuhvvlrq whvwv

ri phdq uhyhuvlrq1
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+y, Frpphqw rq vrph vwdwlvwlfdo sureohpv dvvrfldwhg zlwk whvwlqj iru *phdq
uhyhuvlrq* lq vwrfn pdunhw sulfhv dqg eulh | ghvfuleh wkh hpslulfdo hylghqfh wkdw
kdv hphujhg rq wklv lvvxh1

81 Qrqolqhdulwlhv lq Dvvhw Sulfhv1 Udqgrp Zdon Prgho1

Fdpsehoo/ Or dqg PdfNlqod| +4<<:, fkdudfwhul}h gl�huhqw yhuvlrqv ri wkh
udqgrp zdon k|srwkhvlv dqg wkh pduwlqjdoh prgho edvhg rq wkh frqglwlrq

Fry+i+uw,> j+uw.n,, @ 3/ iru doo n � 4=

+l, Iru hdfk ri wkh prghov +d, 0 +f,/ jlyh dq h{dpsoh ri d gdwd jhqhudwlqj
uhwxuq surfhvv wkdw ylrodwhv wkh sduwlfxodu prgho zlwkrxw ylrodwlqj wkh prgho
vxffhhglqj lw

+d, uhwxuqv duh lqghshqghqwo| dqg lghqwlfdoo| glvwulexwhg +UZ4,
+e, uhwxuqv duh lqghshqghqwo| exw qrw lghqwlfdoo| glvwulexwhg +UZ5,
+f, uhwxuqv iroorz d pduwlqjdoh
+g, uhwxuqv duh vhuldoo| xqfruuhodwhg +UZ6,

+ll, Fkrrvh dq| wzr ri wkh prghov +d, 0 +g, dqg h{sodlq zklfk w|sh ri +hvwl0
pdwlrq, vwudwhj| frxog eh xvhg wr whvw wkh prgho1

+lll, Vwdwh wkh htxdwlrq iru d JDUFK+4/4, prgho dqg h{sodlq wkh frqglwlrq
xqghu zklfk wkh prgho lv fryduldqfh vwdwlrqdu|1 Zkdw ghwhuplqhv wkh shuvlv0
whqfh ri wkh frqglwlrqdo yrodwlolw|B

+ly, Ghulyh wkh orj0olnholkrrg ixqfwlrq ri wkh JDUFK+4/4, prgho dqg h{sodlq
krz |rx zrxog hvwlpdwh lwv sdudphwhuv1 Frpphqw rq wkh surshuwlhv ri wkh
uhvxowlqj hvwlpdwhv1

+y, Vkrz wkdw wkh frh!flhqw ri nxuwrvlv jhqhudwhg e| d Jdxvvldq pl{wxuh
prgho lv kljkhu wkdq wkdw ri d vlqjoh Jdxvvldq glvwulexwlrq1
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